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[ Abstract] Objective To explore the clinical application value of *Tc™-pyrophosphate (PYP)
dual-phase planar imaging and tomographic imaging in the diagnosis of transthyretin-related cardiac
amyloidosis (ATTR-CA). Methods This retrospective study was conducted on 157 patients with
suspected cardiac amyloidosis (CA) at Fuwai Hospital, Chinese Academy of Medical Sciences, from
March 2020 to January 2023, including 108 males and 49 females, aged (58.9+14.8) years, ranging
from 10 to 88 years old. The patients were intravenously injected with 740 MBq *Tc™-PYP, and planar
imaging and tomographic imaging were performed at 1 h (hereinafter referred to as early imaging) and
3 h (hereinafter referred to as delayed imaging) after injection. The Perugini method and semi-
quantitative analysis method were used for the positive diagnosis of ATTR-CA in planar imaging,
while the semi-quantitative scoring method was used for the positive diagnosis of ATTR-CA in
tomographic imaging. Using clinical classification as the grouping criteria, all patients were divided
into light chain cardiac amyloidosis (AL-CA) group, ATTR-CA group, and non-CA group. Diagnostic
results of the Perugini method in planar imaging (positive for =2 points), semi-quantitative analysis
method in planar imaging (positive for the uptake ratio of heart to contralateral lung >1.5), and semi-
quantitative scoring method in tomographic imaging (positive for 2 points) were compared among the
groups, and the *Tc™-PYP imaging characteristics and diagnostic efficacy of different acquisition
phases and different acquisition methods were analyzed. One-way analysis of variance and Bonferroni
test were used to analyze the intergroup differences in measurement data. The y* test or Fisher's exact
probability method was used to analyze intergroup differences in counting data. In addition, the Kappa
test was used to analyze the intergroup consistency of counting data, and the paired y* test (McNemar
test) was used to compare the differences in diagnostic efficiencies among various diagnostic methods.
Results According to clinical diagnosis, of the 157 suspected patients with CA, 83 were confirmed to
have CA (including 23 cases of ATTR-CA and 60 cases of AL-CA), and 74 cases were identified as
non-CA. The sensitivity, specificity, and accuracy of the semi-quantitative scoring method for delayed
tomographic imaging in the diagnosis of ATTR-CA were 91.3%, 98.5%, and 97.5%, respectively,
compared with other diagnostic methods with different acquisition phases and different acquisition
methods, and the accuracy was the highest. On the contrary, the sensitivity, specificity, and accuracy of
the Perugini method for early planar imaging were 100%, 40.3%, and 49.0%, respectively, compared
with various diagnostic methods, and the accuracy was the lowest. After pairwise comparison of the
diagnostic results for various different acquisition phases and methods, early tomographic imaging and
delayed tomographic imaging showed good consistency in the semi-quantitative scoring method for the
diagnosis of ATTR-CA (Kappa=0.835), but the difference in diagnostic efficacy was not statistically
significant (y’=110.883, P=0.219). The Perugini method of delayed planar imaging and the semi-
quantitative scoring method of delayed tomographic imaging also had good consistency in the
diagnosis of ATTR-CA (Kappa=0.784), and the difference in diagnostic efficacy was statistically
significant (y’=101.258, P=0.004), with the latter having a higher diagnostic accuracy. Moreover, the
diagnostic consistency among other diagnostic methods with different acquisition phases and methods
was average or poor (Kappa is 0.135-0.679). Conclusions Misdiagnosis was found in the diagnosis
of ATTR-CA using early planar imaging. Early tomographic imaging and delayed tomographic
imaging, as well as delayed planar imaging, had high diagnostic accuracy for ATTR-CA.

[ Key words ] Amyloidosis; Myocardium; Radionuclide imaging; Tomography, emission-
computed, single-photon; Technetium Tc 99m pyrophosphate
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1G4

S 2 AT, 3 2 R LT T I AR S R -
T AR H/CL $ MR EI/INHEF 3428 ATTR-CA 4>
AL-CAZH>3E CA 4H, H ATTR-CA 4 -F-3°F ifi i
PR FNFEIR ST AR A H/CL ¥{E>1.5, HA-F1m
BRI, R R ARIE CA 41F1 AL-CA
ZH PH P 5B 3k 32 1] (23.9%, 32/134), ATTR-CA
ZHBHME R 21 41(91.3%, 21/23); FER [ AR
DL H/CL=1.3 PR HERS, 9F CA 411 AL-CA
ZH PP 5B 4k 56 1] (41.8%, 56/134), ATTR-CA
ZH B R 22 101 95.7%, 22/23); FER - BA%
PLH/CL=1.5 A P bR dERT, dE CA 41 fil AL-CA

F1 dECA4U. AL-CA#l, ATTR-CA 4 I—RTTR SR A 45 R LA

Table 1 Comparison of general information and partial examination results among non-cardiac amyloidosis (CA) group, light chain cardiac

amyloidosis (AL-CA) group, and transthyretin-related cardiac amyloidosis (ATTR-CA) group patients

TS () N . AR BhIE ()
o e ) . I B PRIFES, ; -
2051 Bil%k (Y, xxs)  BMEMGD ) OES 2R ERE
(Bro) DWBLGAL HAgHgl  FLC(H) N
E<50% JEAES12 mm
JECAH 74 5222 58.0+£17.9 35 21 13 26 34 55
AL-CA% 60 3921 59.6+11.1 15 36 24 53 31 58
ATTR-CAZ 23 17/6 60.2£12.2 3 15 6 14 10 23
ait 157 108/49 58.9+14.8 53 72 43 93 75 136
LRI £=0.758 F=0.296 P=12.538  F=17411  =8.407  ;’=38.863 2=0.634 =18.436
PfH - 0.685 0.744° 0.002 <0.001 0.015 <0.001 0.728 <0.001

H: —FORTCIIEYRE; * %78 R H Bonferroni K 1E, P<0.016 AZEFA G Lo CA ONETEMFEAE; AL-CA JREERLONEYE MY
FEAE; ATTR-CA N HURIRR R AM OIS s IFE e sk s FLC liFssFest
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18, RO WIREPESREC TC™-PYP, ML AR RC RS A, OIS M o> S, W72 BARE PP 2485 C W FRRT AL |
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Figure 1 “Tc"-pyrophosphate (PYP) dual-phase planar imaging and tomographic imaging of a patient (male, 82 years old) with transthyretin-
related cardiac amyloidosis
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FEHC, O USROS PG T L, 0 s, W= AR E T 1985 C WNERRTAL . ZE M SER
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T T ) SE R U2 AR (BN WTZ ISR, T HEN SPECT/CT BlvE 1E145) , 7= LA ML PN JER S e B, W2 AR e 1T o0
N0 4r. PYP AEEBRER; H/CL ACHESXHUITRIRIL(E; SPECT AT RS HNAZEREA; CT AR HREAR
Figure 2 ”Tc"-pyrophosphate (PYP) dual-phase planar imaging and tomographic imaging of a patient (male, 51 years old) with restrictive
cardiomyopathy
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2 dECAH. AL-CA4L. ATTR-CA LA Tc -PYP XUR AT A HIWTZ BARLE R
Table 2 Results of *Tc™-pyrophosphate (PYP) dual-phase planar imaging and tomographic imaging among non-cardiac amyloidosis (CA)
group, light chain cardiac amyloidosis (AL-CA) group, and transthyretin-related cardiac amyloidosis (ATTR-CA) group patients
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Table 3 Comparison of the efficacy of *Tc™-pyrophosphate (PYP) dual-phase planar imaging and tomographic imaging in diagnosis of

transthyretin-related cardiac amyloidosis (%)

R AR SR 1%
WL RE I Peruginiis  WiZ Bk EE H/CL Peruginii% LTRSS e
(224%) o (=247) =13 215 (224%) TS (=247)
RigE  91.3(21/23) 100.0(23/23)  78.3(18/23) 95.7(22/23) 73.9(17/23) 95.7(22/23) 91.3(21/23)
RS 76.1(102/134)  40.3(54/134)  99.3(133/134) 58.2(78/134)  91.0(122/134)  91.8(123/134)  98.5(132/134)
HERR 78.3(123/157)  49.0(77/157)  96.2(151/157) 63.7(100/157)  88.5(139/157)  92.4(145/157)  97.5(153/157)

W PYP NEEMSRREL; H/CL Jg.Co S5 Xl i B A8



28 [ PRt S e A R iy 2024 4F | A5 48 %45 1] Int J Radiat Med Nucl Med, January 2024, Vol.48, No.l

AL-CA 2 hy JM 96 F1Jg e 46 B 2 0 4 V€ o
M CEFEONE), # A RS KT
ATTR-CA J& i T Ik 1E & & B0 R IR R 55 iz
B A B AR I B R 3T & S5 DURR 10 UL 20 i [
BT S IR A, AR BURRRTE], X
AJ 43N G 98 A8 T ATTR-CA FI 3% 4F Pk B 4= 71
ATTR-CA", AL-CA BTG 25, KR&EIHIFER
BRI 6 A, FEIRIT R ik
J7; ATTR-CA ZBICOD AN 2, B PEE A
ATTR-CA 7EZFNBER I LR R 20%~30%, H
DAL N 43~75 U2 AL-CA #i1 ATTR-CA £
W% G bR o SRy o PR SO UL A e 38 2 2 Ak 2 53
BRI T Bk &R 1 B o i, HL RS

B, NI U R BAR R —F AR R A
IS W T, H Te"-PYP BARLE CA 5312
W A M EEA R T ™,

R RO SR 22 23 D IEVE AR A RS IR &
FAPE PR R AR 2K ATTR-CA I FH
PR, AN B 78 i B arE P oME e
TR PEPRHE RIS WA R, DR SR 5 I R S
Bery AR R, AR Te™-PYP XU AH- [
G RNIKTZ A% P R B BH DA s v A 355 1 A5
g Mk Perugini 35 . W12 BARY E B IF4)
2, BEFREMARERRALES T R AR AER B AR
AIIAH . 38 EIAZ O 2 O NETE By AR 2B AR
8 R IR MK P /) H/CL=1.5 Fidt
IRSTH 2% H/ICL=1.3 /E R Tc™-PYP A% i FH %
P, R TR AR RS, AW AR ISR T ks
FEIR SF-T8 1% H/ICL=1.5 1E AP Tc™-PYP &A% 1Y FH
PERRE

AWEGEH, Teie il P AR E fE T
Perugini 1%, MEWIZ RIS EE T ML, ATTR-CA
BE X TC-PYP ¥4 B, X UESE T AT LR A
“Tc"-PYP WGk F V2 WM ATTR-CA, HT CA
(R TCAN P RIS W

LY 1 AR TCTe R T AR R A BTk
LS Perugini WEARH B TR PHPEZS R, X5 SCHR
E RS e—8CT, R BAR R R,
JEHSZE Perugini ¥, FEFEEHA 40.3%, IR
WA VRIS R 99.3%, (HJ2 R U
HA 78.3%, X H TR Z AR E Pk
HRIL PR B R SR AR I L, I O L R AN

B, FREBURCHERSE, H R IER Bk
WA | i EE R Z, SRR BUER,

FiE 3R SF-TE] 4% H 2L H/CL>1.3 /F 8 Tc™-PYP
AZBAMERRIERT, dE ATTR SB35 rhdk 56 £4)(56/134,
41.8%)IZWrhbEbE, (RPEMEERS, Rk 58.2%,
HERRZAL N 63.7%; L)L H/ICL=1.5 YEH”Tc"-PYP &
GIAPERRHERT, FE RS F 91.0%, HERRIL
88.5%. JEIRFHI AL Perugini 21 ATTR-CA
RSP 2 91.8%, HEHR(92.4%) BEAIK T
W2 AR HEIR W2 AR E R4 2
ATTR-CA MR, A 97.5%, REPUERRER
JEAT 1 91.3% F1 98.5%, FEIRWTZ B ART ifi ith Py
SR R IERR, O WL it N AR A 6]
B, SERTZE BAREE RIS R 2 436 ATTR-CA
B I, B2 Wi R

AR BN, X TEL CA KB, Hal
SRR 7 T AR T RE S iR, FEAE N T
Perugini J51PF50 0 2 /B, Eetiik iy 2
MHE IR T2 AR o AR A2 BR T HOR SRR R AN g
SEHEE, R R WAR SO R T R Perugini 15
(=243 W] LIS B3 CA BYiRie, Mmifemis
e 2

PSSR A LEEHHITA A b

EERBER 2MATEIRE S5 IRSCERS;
TS TT IR IR . BRI SR RR
LBl #El. ENMATTRBRGRE . iR B S R
PIGENT ST ST R BET 55838 . AP0 AR SR B L 1B ChYy
WS ELT

Z % x W

[ 1] Siddigi OK, Ruberg FL. Cardiac amyloidosis: an update on
pathophysiology, diagnosis, and treatment[J]. Trends Cardiovasc
Med, 2018, 28(1): 10-21. DOI: 10.1016/j.tcm.2017.07.004.

[2] Zhao L, Fang Q. Recent advances in the noninvasive strategies
of cardiac amyloidosis[J]. Heart Fail Rev, 2016, 21(6):
703—721. DOI: 10.1007/s10741-016-9580-5.

[3] Ramsay SC, Cuscaden C. The current status of quantitative
SPECT/CT in the assessment of transthyretin cardiac
amyloidosis[J]. J Nucl Cardiol, 2020, 27(5): 1464—1468. DOI:
10.1007/s12350-019-01935-1.

(4] AL, AT, FEAEDR, 45 “Tc™-PYP SEIR K W72 AR L Wi
HURIRER S ARG D NEVE B AR AR B e T L) e e o
ST 4% 4535, 2022, 42(1): 1-6. DOI: 10.3760/cma.j.cn321


https://doi.org/10.1016/j.tcm.2017.07.004
https://doi.org/10.1016/j.tcm.2017.07.004
https://doi.org/10.1016/j.tcm.2017.07.004
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s10741-016-9580-5
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.1007/s12350-019-01935-1
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282

[ Bl S B 2 e 2R

2024 4F 1 H4 48 555 1 1l

Int J Radiat Med Nucl Med, January 2024, Vol.48, No.l 29

828-20200715-00282.

Ren C, Ren JY, Du YR, et al. Application value of delay-phase
“Tc™-PYP scintigraphy and SPECT imaging for diagnosis of
transthyretin-related cardiac amyloidosis[J]. Chin J Nucl Med

B 4ERY

Procedure guideline of *Tc™-pyrophosphate scintigraphy in the
diagnosis of transthyretin-related cardiac amyloidosis[J]. Chin J
Nucl Med Mol Imaging, 2022, 42(3): 165—171. DOI: 10.3760/
cma.j.cn321828-20210909-00320.

Mol Imaging, 2022, 42(1): 1-6. DOI: 10.3760/cma.j.cn321828- [10] PAREE2EL O LB WA 5 230 1 8B 22 21, A0 I B A%
20200715-00282. BHHZE . R RDRIR R & PO IR AL 2 W SR
[ 5] Poterucha TJ, Elias P, Bokhari S, et al. Diagnosing transthyretin % LR [I]. A I 9 2% 7, 2021, 49(4): 324-332.
cardiac amyloidosis by technetium Tc 99m pyrophosphate: a test DOI: 10.3760/cma.j.cn112148-20201217-00993.
in evolution[J]. JACC Cardiovasc Imaging, 2021, 14(6): 1221— Heart Failure Group of Chinese Society of Cardiology, Editorial
1231. DOI: 10.1016/j.jcmg.2020.08.027. Board of Chinese Journal of Cardiology. Chinese expert
[ 6] Hanna M, Ruberg FL, Maurer MS, et al. Cardiac scintigraphy consensus on the diagnosis and treatment of transthyretin cardiac
with technetium-99m-labeled bone-seeking tracers for suspected amyloidosis[J]. Chin J Cardiol, 2021, 49(4): 324-332. DOI: 10.
amyloidosis: JACC review topic of the week[J]. J Am Coll 3760/cma.j.cn112148-20201217-00993.
Cardiol, 2020, 75(22): 2851-2862. DOI: 10.1016/j.jacc.2020.04. [11] Ruberg FL, Berk JL. Transthyretin (TTR) cardiac amyloidosis[J].
022. Circulation, 2012, 126(10): 1286—1300. DOI: 10.1161/CIRCULA
[ 7] Zhu YK, Pan RP, Peng D, et al. Pitfalls of the semi-quantitative TIONAHA.111.078915.
analyzing *"Tc-pyrophosphate planar images for diagnosing [12] Ng B, Connors LH, Davidoff R, et al. Senile systemic
transthyretin cardiac amyloidosis: a possible solution[J/OL]. amyloidosis presenting with heart failure: a comparison with
Diagnostics (Basel), 2022, 12(1): 94[2023-08-27]. https://www. light chain-associated amyloidosis[J]. Arch Intern Med, 2005,
mdpi.com/2075-4418/12/1/94. DOI: 10.3390/diagnostics120100 165(12): 1425-1429. DOI: 10.1001/archinte.165.12.1425.
94, [13] Vrana JA, Gamez JD, Madden BJ, et al. Classification of
[ 8] Dorbala S, Ando Y, Bokhari S, et al. ASNC/AHA/ASE/EANM/ amyloidosis by laser microdissection and mass spectrometry-
HFSA/ISA/SCMR/SNMMI expert consensus recommendations based proteomic analysis in clinical biopsy specimens[J].
for multimodality imaging in cardiac amyloidosis: Part 1 of Blood, 2009, 114(24): 4957-4959. DOI: 10.1182/blood-2009-
2—evidence base and standardized methods of imaging[J]. J 07-230722.
Nucl Cardiol, 2019, 26(6): 2065—2123. DOI: 10.1007/s12350- [14] fEFZE, B8, FLEESE, &5, OTem-f MR th WARAEFE HUR IR R
019-01760-6. O JULTE R AR T T LD). T AR A R 2 5 0 TR AR 2R K,
[9] HEEESEE 2D AN, B R 2L RfE . 2020,40(10): 577-582.DOI: 10.3760/cma.j.cn321828-2019091 1-
PTe™-F IR BT BARIS W AR IR R E A AR SO IEVE 00199.
W REAR () B AR ARG [T, T AR e 2 5 oy T2 R Rk, RenJY, Ren C, Du YR, et al. Application of *Tc™-pyrophosphate
2022, 42(3): 165—171. DOI: 10.3760/cma.j.cn321828-20210909- in transthyretin cardiac amyloidosis[J]. Chin J Nucl Med Mol
00320. Imaging, 2020, 40(10): 577-582. DOI: 10.3760/cma.j.cn321828-
Cardiology Group of Chinese Society of Nuclear Medicine, 20190911-00199.
National Center for Quality Control of Nuclear Medicine. (ki H39: 2023-08-28 )
B R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e

MIFIRS > (BCF-5)


https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.3760/cma.j.cn321828-20200715-00282
https://doi.org/10.1016/j.jcmg.2020.08.027
https://doi.org/10.1016/j.jcmg.2020.08.027
https://doi.org/10.1016/j.jacc.2020.04.022
https://doi.org/10.1016/j.jacc.2020.04.022
https://doi.org/10.1016/j.jacc.2020.04.022
https://doi.org/10.1016/j.jacc.2020.04.022
https://www.mdpi.com/2075-4418/12/1/94
https://www.mdpi.com/2075-4418/12/1/94
https://www.mdpi.com/2075-4418/12/1/94
https://www.mdpi.com/2075-4418/12/1/94
https://doi.org/10.3390/diagnostics12010094
https://doi.org/10.3390/diagnostics12010094
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.1007/s12350-019-01760-6
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn321828-20210909-00320
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.3760/cma.j.cn112148-20201217-00993
https://doi.org/10.1161/CIRCULATIONAHA.111.078915
https://doi.org/10.1161/CIRCULATIONAHA.111.078915
https://doi.org/10.1161/CIRCULATIONAHA.111.078915
https://doi.org/10.1001/archinte.165.12.1425
https://doi.org/10.1001/archinte.165.12.1425
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.1182/blood-2009-07-230722
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199
https://doi.org/10.3760/cma.j.cn321828-20190911-00199

	1 资料与方法
	1.1 一般资料
	1.2 显像方法
	1.3 图像分析及数据处理
	1.4 确诊依据
	1.5 统计学方法

	2 结果
	2.1 临床相关结果
	2.2 各组患者99Tcm-PYP双时相平面显像和断层显像结果
	2.3 99Tcm-PYP双时相平面显像和断层显像诊断ATTR-CA的效能

	3 讨论
	参考文献

